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improved heat resistance 
and body 



Bottle formed by stretching and bio 
or extruded preform of a crystalline 
blow mould is characterised by a number of longitudinal 
ribs formed side by side on the bpuidary portion between the 
body and neck_of the bottle . 

The rib s^increase the surjfecejareas^ of thejnner and outer 
surf ace s of "the boun dary^pprtion Jto 
cry stalMnlty' an <i mechanical s^ren gth. 

USE /ADVANTAGE 

The outward curve of the inner 
ribs increases their surface area, tt 
being Increased proportionally and 
crystallinity Increasing to enhance 
Mechanical strength is not impaired 
is reduced by the ribs. 



wing an injection moulded 
resin such as PET in a 



enhance its degree of 



and outer surfaces of the 
e degree of orientation 
Ijhus the degree of 
heat resistance, 
even if the wall thickness 
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The bottles can be used for hot 751 of liquids over 90 °C '. 
without distortion of the boundary portion . 

The appearance of the bottles is nol spoilt by the ribs. 

MANUFACTURE 

The neck portion (11) of the injection moulded or : 
extruded preform (14) is held in a neck mould (16) and .' 
positioned into a blow mould (15). The preform is axially ' 
stretched by a stretching rod and radially expanded by air 
pressure; the boundary portion (13) is expanded at this time 
to press against the inner surface of the blow mould which is? 
provided with the required number of laterally continuous ! 
recesses (17) to form the ribs. ■' 

The preform is pref. maintained at about 100°C during .\ 
moulding and is expanded by air at a'press7~bf approxl "2;T~':~ 
kg/cm? so that both the inner (13a) And outer (13b) surfaces 
of the | ribs are curved outwards. 

The ribs are pref. positioned beneath a retaining ring or 
flange; at the bottom of the beck portion ( 11) .( 12opl599BLDwg 
No3/4). 
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t theref ore-* 
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biaxial r orientation 
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INVENTION 



THE INVENTION 



the Invention 

relates to a heat resisting biaxial 
in which ■ a'crystalline . resin such as 

is molded, by stretching blow molding 
ion of the Prior Art : - 

^orientation bottle is formed by axially 

and extrusion:; molded preform within a 
expanding it. This stretching^ blow molding 
le" holding a neck portion of a preform, and 
f lower: than the neck portionof the bottle, 
pprtion and a bottom portion are subjected to 
but • the, neck portion is in the state 
or -extrusion molded 
shows a conventional biaxial. orientation 
with/ a preform and a mold 

portion 1 is formed when a preform 4 is 
circumference has threads la, and'a. 
is formed in the circumference at the lower 
la.; - * ; - ■ 



injection 



threads 
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the blow mold 5 



The sody portion 2 and- a boundary. portion 3 are 
formed by stretching the preform 4 within the mold 5 in two 

an axial direction and in a radial direction , 
and a wall thickness! is:: reduced from the- upper, portion of the 
boundary portion 3 to the body portion 2. 

Stretching of the pref orm' 4 is carried * out by closing 
while holding the .neck portion 1 by a neck 
■ mold.!.6, ? .and;us:.ngja stretching-rod 7 and air pressure . 
The pref orm .4 xs . axially stretched by the stretching rod 7, and 
> i:X atothe ; same., time or afters which air is blown . into.: the, preform 
4 to expand it in a radial •. direction . Axial stretching of the 
preform 4'exterds over the. whole portion: except a portion of 
theri neck, portion 1 held by the neck, mold 6 , and a ^ portion. - 
:o the boundary: portion 3 of the preform 4 is 
led similarly to a portion corresponding to the 
but it is not sufficiently- stretched in a, radial < 
direction since , the expansion coefficient thereof is smaller 
than that of the portion' corresponding to the body portion 2 . 

Enhancement. of performances such' as pressure resistance 
shock; resistance, heat resistance, gas, barrier and the like of 
bottles of this kind appears at a portion, subjected to biaxial 
orientation.: Since the performance is proportional to 
the degree -of orientation, a portion close to the neck portion 

a lower portion of the retaining ring lb is 



j -corresponding : t 
be- axially stretch 
: .body portion: 2 



.-il, particularly 



inferior in heat resistance to a portion close to the body 



.-i V 



o .J 



B packifig ; 'cbntelnts 
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portion 2. 

■ :, Wheh siich a biaxial ^orientation bottle is filled 
Q ;: with 'liquids 'heated to a ^temper atur e subs tarit ially same as 
i'- molding tempeiratute , : the 1 boundary portion 3 between the 
neck portion 1 and body portion is thermally deformed and 

resulting ^in an inclination* This results 
- ^ bn £tom 3 tfte fact * that iii a poftidn subjected to biaxial orientation, 

fcfte 'bblihdiry portion 3 is 1 lowest in orientation degree and 
3 nx siaiiI4T' :> in- :: wall : thickness' : ' ; tfiari : 'tli'e' neck portion 1. ~ Accordingly, 
• vrj wfiere r 'the n tiiaxial^of ieritation bottle is used as a bottle for 

'which reiqiiires heating , the heat resistance 
of the boundary portion' 3 'has to be enhanced by some means or 
*Bthe£^^ 
rt ° L rio 3 c r^SlJftHARY- l 6F t ft E " INVENTION 



? 3-s Ink;;- I: r- o 



This invention, has "been achieved in order ; that a 



problem of : heat resistarice 'in the biaxial orientation bottle 



m ajr - be" isolved' by 



the simplest means . It is an object of the 



os vjjifeseht- invention to provide a biaxial orientation bottle 
"which can increase - both inner arid 1 outer surface 1 areas of the 



boundary portion 



due-tb/ a shape of a bottle to thereby increase a degree of 



0 - cryst^lliriity to 



deformed even by 



which hard to undergo "the biaxial orientation 



enhance : the heat resistance -of the boundary 



J portion and which boundary portion is hard to be thermally 



heatig and filling 



It lis a further object of the present invention to 



- 4 - 



0136222 



provide a heat resisting- biaxial orientation bottle :Which is 
^^.^•fc '^'RRa 4??«!*cJ"» --sex t e r.na 1 appearance .as a packing bottle , 
W £ whi.Qh increases r in r bqth inner : and outer surf ace areas Respite 
^slight v..expansi qn^pf ;; a boundary . portion , . and .which increases a 
^mechanica^ .,. r 
:; ii'oiv:' In r the ..bottle of . the -present invention having :,the 

• : ^Qve-descpibed objects,, the per ipheral walls of the -boundary 
^por.tion^ a plurality of .longitudinal, ribs 



^ai^anged side 



by side to thereby increase surf ace- : area§ <; in the 



yv inn^t^and.outeE; surface of the boundary portion, and the heat 



y,* .resistance ^is 
the amount r ^inc 



boundary porti 



enhanced_ by biaxial orientation proportional to 
reased in the surface area. 



As means for increasing the surface area of : the 



on, the peripheral walls ;of the : boundary portion 
pan -be ..expanded , in which, case*, effect, is not : obtained unless 



) : t h e . ; e x p a n s i o n . . 
i coefficient, is 



coefficient is made greater and if the expansion 
made greater , , the- external, appearance of the 



3 C; wall thickne 



bottle :y is impaired by the inflated boundary portion, ; Moreover, 



ss is .reduced and therefore , the mechanical 



A .strength . is lowered . . 
o However, in a number., df longitudinal, ribs : in. : which 



^ebpth inner 0 and 



v rcuryed ] surf aces , the surface area;. is increased, by., the. curved 



surface of eac 



outer surf aces, are inflated outwardly, to. form 



i rib, biaxial orientation can be carried,, out 
n without i increasing the, expansion coefficient - of the boundray 



C 0 C >. F 't- 
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portion, and the mechanical strength is not lowered even -if 
the boundary portion is reduced in wall thickness to some 

..extent by the presence of longitudinal ribs. 

Furthermore, the number of the longitudinal ribs may 

..be suitably selected, and they can be formed in the boundary 
portion in consideration of the shape and external appearance 
of bottles , and therefore, the value of the bottle as a packing 

bottle is not reduced .by enhancement of heat resistance. 

Jiiu T io s. f? >'i £i X « .*■ : " :;c. ;>?■ .;' o c; ^".j r J i. ■ * J; * 

This , invention will now be described in detail, by 



T *j /" C- ^* .'*» ; 



ted example . 
4 . ... BRIEF, DESCRIPTION OF THE DRAWINGS 



way of an illustra 



FIG. 1 i 



molding , a. right 1 



s an external view of a biaxial orientation 



bottle in accordance^ with the present invention; FIG. 2 is a 

::'..;> 3:vs-5-*i 'j;r> .7; ■; 

sectional, view, taken on linell-II of FIG. 1; FIG. 3 is a 

longitudinal sectional view showing a bottle neck portion 

erf J io vr '-■ ■ ■ 'i taj ; - : 

together with a mold, a left half showing a state prior to 



alf showing a state posterior to molding; 



and FIG. A is a longitudinal sectional view of a conventional 
biaxial orientation bottle. 

5. DESCRIPTION OF THE PREFERRED EMBODIMENTS 



In the embodiment of this invention shown in 
FIGS. 1 to 3, both inner and outer surface areas of a boundary 

neck portion 11 and a body portion 12 are 



portion between a 



increased . 



Increasing of the surface area is carried out by 



o V 'C T~ O 



C./i 
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T£ smooth^ portion 13 radially, it is 

preferred that a clearance fbr-adeqiiate expansion is formed 
LI bet^e^K^"po^tion corresponding 'to the boundary portion 13 of 
the^ptef brih j 1* and 0 the 'mold 'surface of the blow mold 15. 



Sikii' the "i^hgitiudihal ribs are formed by pressing them against 
*' { *tfie%otf :; mb^^ of laterally continuous 

• B .**fgc r Ss3iJa 47 : ar«i formed endlessly ihnner-peripherally in a 

" :i:IsiT : r poMc^& boundary portion 13. 



10 



Preferably , ; a temperature of the preform 14 in 

*o. 



expanded by air pre 
the peripheral wall 
into longitudinal r 



15 



20 



•3rf.? t .Car- ^ 

molding is maintained at about 100°C. The preform 14 is 

tssure of approximately 25 Kg/cm whereby 
.s of the boundary portion 13 can be molded 
ribs wherein both the inner surface 13a 
and outer surface 13b are curved. 

In the bottle in which tne boundary portion 13 is 
constructed by a number of longitudinal ribs continuously 
formed side by side, as described above, the surface areas of 
the inner and outer surfaces are increased by outwardly curved 
and inflated longitudinal ribs, and the orientation degree is 
also increased equally to a portion of said increment - 
Therefore, the degree of crystallinity also increases, and as 
a consequence, the heat resistance is enhanced. 

Actually, even if a bottle is filled with hot water 
heated to a temperature above 90°C , there is no distortion of 



art, it Can su 
above , and no 



10 



ret aihirig ring 
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the boundary portion 13 due to the thermal - deformation , and no 
t ^?- L ^ nation P? the neck portion 11 occurred. 

.- ■: -«. ; ~ T ^ e ; ^. mechanical strength of the boundary portion .13 
is increased by the longitudinal ribs , and even if the. wall 
: t ^ i EH" es f S*> e boundary .portion is formed .thinner than prior 
Eficiently withstand an external force from the 
Duckling is produced during the filling process. 

.1.1 noi-«x! v°^'^^ »-••:■ ,.? u f ber ^ lon ?f^ u A ina ^ riDS are externally 
in integral wi:h threads around the neck portion 11, the 

', and the like, and only 5 the' longitudinal ribs 



are not coh'spicuous . Therefore, the external appearance of a 
bottle as a packing bottle is not impaired, and bottles as 
'•ilaxial'- orientation 'bottles 'having the heat resistance have 
wide applications. 



